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Preface 
The Proceedings of the Roundtable Discussion on Malaysian Mathematical 

Sciences Policy, organized by AISMM and UTMCIAM, encapsulate a collective 

effort to address the critical role of Mathematical Sciences in shaping 

Malaysia's future. Through diverse perspectives, this volume brings together 

insights on the pivotal intersections between mathematical education & 

research, and industrial applications. These discussions provide a foundation 

for crafting policies that would elevate the role of Mathematical Sciences in 

Malaysia’s national development. 

The first presentation by Ibrahim bin Mohamed, examines Mathematical 

Sciences education in Malaysian primary and secondary schools. It identifies 

systemic challenges such as curriculum limitations, teacher quality, and the 

over-reliance on standardized assessments. Drawing inspiration from global 

leaders like Singapore and Finland, it recommends reforms in teacher 

training, curriculum design, and assessment methods to foster creativity and 

analytical thinking in students. 

The second presentation by Hailiza Kamarulhaili underscores the importance 

of Mathematical Sciences within transdisciplinary STEM education. It 

highlights challenges such as declining enrolment in Additional Mathematics 

and persistent underperformance in international benchmarks like TIMSS. 

Proposals include reshaping the STEM curriculum, strengthening pedagogy, 

and integrating Mathematical Sciences more effectively with real-world and 

professional applications to prepare students for the demands of the modern 

workforce. 

The third presentation, Mathematical Sciences Research: Challenges in 

Industrial Innovations by Arifah Bahar, sets the stage by highlighting the 

essential criteria for a robust Mathematical Sciences education. It emphasizes 

the need for balanced curricula, research excellence, and integration with 

industry to drive innovation. The presentation also calls for fostering public-

private partnerships and ensuring inclusivity in Mathematical Sciences 

programmes, aiming to align academic pursuits with industrial demands. 

Finally, in the fourth presentation by Norsarahaida Saidina Amin, Malaysia's 

journey toward becoming a high-tech nation is explored through the lens of 

mathematical excellence. From early industrialization policies to 



5 
 

contemporary initiatives like Industry-4WRD and the Shared Prosperity Vision 

2030, Mathematical Sciences emerges as a cornerstone for technological 

advancement. This presentation advocates for transdisciplinary 

collaboration, robust institutional support, and a strategic curriculum 

framework to ensure Mathematical Sciences supports Malaysia’s global 

competitiveness. 

This compilation of presentations reflects the dynamic dialogue and shared 

commitment to shaping a Malaysian Mathematical Sciences Policy that 

supports national aspirations. It is hoped that these proceedings will inspire 

further collaboration and action to position Mathematical Sciences at the 

heart of Malaysia’s sustainable growth and global innovation. 

 

 

Editors: 

Arifah Bahar (UTMCIAM) 

Zainal Abdul Aziz (AISMM)  
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Challenges and way forward of mathematics teaching and 
learning in Malaysia Primary/Secondary Schools 

 

 

Professor Dr. Ibrahim bin Mohamed  
Institute of Mathematical Sciences 
Faculty of Science 
Universiti Malaya 
Kuala Lumpur. 

 

Abstract 

This presentation explores into the current challenges and strategic paths 

forward for teaching and learning mathematics in Malaysian primary and 

secondary schools. The discussion highlights significant issues such as public 

perceptions, educational goals, curriculum design, assessments, and the 

quality of mathematics education. Critical factors impacting teaching 

effectiveness include teacher quality, motivation, professional development, 

and dedicated time with students. The presentation also addresses 

infrastructure, teaching resources, and the need for parent and external 

engagement. 

Drawing comparisons with global education leaders like Singapore, Japan, 

and Finland, the presentation identifies gaps in Malaysia’s system, including 

the reliance on standardized assessments and curriculum limitations. 

Recommendations include fostering partnerships, enhancing teacher training 

programmes, and modernizing the curriculum to promote creative and 

analytical thinking. This comprehensive analysis aims to align Malaysia’s 

educational strategies with international standards to foster a more effective 

and inspiring mathematics learning environment. 
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 c     s st  
  sa      
Singapore - top performer in all categories
Finland - best in Europe
Japan -  4 in the world

       ars    
     ars  -   years old

(  3 3 years)

Entrance
Exam

  tra c 
  a 

PSLE  CE  -level

 c     ass ss   t

         A    

End of   years in primary
school 
English,
Chinese Malay Tamil,
Mathematics, Science

Primary School Leaving
Examination (PSLE)

End of fourth year (Express
stream) or fifth year
(Normal academic stream)

Removal of streams in
secondary school in 2024.

Singapore-Cambridge  CE
 -level 

To be replaced by
Singapore-Cambridge
Secondary Education
Certificate (SEC) in 202 .

Upon completion of pre-
university education at
junior colleges.

University entrance exam.

Singapore-Cambridge  CE
A-level

Pisa 2022:
Singapore emerges top performer in all categories
Finland best in Europe
Japan -  4 in the world

      s  st    ts      t ta   a
 a   a   sta  ar           
sta  s t st      t     atr c  at 
s c   ar  sc     a   t        
   t      t    t    t r      r
   ca       st a   t     r  s 
   ass ss   t        a    s t 
   r      ar     

h ps:  ncee.org country japan  : :text Japan 20has 20national 20assessments 
E2  0  4the,informing 20curriculum 20and 20policy 20planning.

      rst  a  r  at  a      a a  s  sc    s  s t     tra c  t      r s c   ar 
sc           st    ts ta     tra c    a s   r a   ss       s    a s ar 

r    r    a   a    b t           b    ca    s a   sc    s 
  a a   as  a   a  ass ss   ts t    a   a  Ass ss   t    Aca    c Ab   t 
  AAA      ra  s   a         s  ass ss   ts ar      at   a cs   a a  s   a  

sc   c   a   s  c                s    AAA  as  rst a     st r           t  a
sa        st    ts   r t     r  s         r     c rr c     a       c    a      
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 at   a cs   ar       a   b  c   s
 a a s a 
 Fundamental principles of its National Education Philosophy 20 3-202 

 Focuses on the holistic development of individuals who are  intellectually, spiritually,
emotionally, and physically balanced and harmonious, based on a firm belief in and
devotion to  od.

 The primary mathematics curriculum aims to        st    ts conceptual understanding of
numbers, basic calculation skills, understanding of simple mathematical ideas, and
competence in applying mathematical knowledge and skills effectively and responsibly in daily
life.

 Mathematics at the secondary school level aims to                a s who have
mathematical competence. A mathematically competent individual is able to think
mathematically, creatively, and innovatively, as well as apply mathematical knowledge and
skills effectively and responsibly to solve problems and make decisions when dealing with
challenges in their daily lives

 a a  
          at   a cs is an objective at the primary and lower secondary level, while
  st r   cr a   t    at   a cs is an objective at the upper secondary level.

 The overall objectives for mathematics at the primary school level ( rades  to  ) are to use
mathematical activities to accomplish the following: to     students acquire basic and
fundamental knowledge and skills regarding numbers, quantities, and geometrical figures 
  st r students ability to think logically and express themselves clearly about everyday
ma ers     students find pleasure in mathematical activities and appreciate the value of
mathematical approaches and encourage students to use mathematics in both their daily
lives and their learning.

 The overall objectives for mathematics at the lower secondary level ( rades  to  ) are to use
mathematical activities to do the following:     students deepen their understanding of
fundamental concepts, principles, and rules regarding numbers, quantities, and geometrical
figures     students acquire skills in mathematical processing and representation so that
they can develop their ability to analyze and represent phenomena mathematically     
students enjoy mathematical activities and appreciate the value of mathematics and
  c  ra  students to apply their mathematical understanding and ability when they think
and evaluate.

    a   
 According to the National Core Curriculum for Basic Education, the purpose of

mathematics instruction is to s    rt t            t of students logical, precise,
and creative mathematical thinking

 The Finnish Core Curriculum for Basic Education dictates mathematics contents in
three periods.

  rades  and 2:    rs     rs     r   c s via concrete tools, speech, writing,
and drawing and interpreting images that help create a basis for the
formulation of mathematical concepts and structures.

  rades 3 to  : b    s st    ts     rsta     of mathematical concepts and
structures, and        st    ts s    s in presenting their mathematical
thinking and solutions to others in different ways and with the help of different
tools. In addition, solving a wide range of problems independently and in a
group and comparing different solutions are essential.

  rades  to  : str   t   s     ra          a  ab   t    at   a cs, and
deepen students understanding of mathematical concepts and the
connections between them. Instruction guides students to mathematical
modeling and problem solving and encourages discovering and using
mathematics in their own lives. Mathematics instruction includes goal-
oriented, precise, focused, and persistent activity. Presentations and
discussions about students solutions are desirable, and students teamwork
skills are developed.

 Education providers and schools may elaborate more a detailed curriculum   r
t   s    s

    a  r  
 Emphasize the           t   
st    ts mathematical abilities,
with a focus on problem solving.

 The curriculum is designed in a
spiral manner where concepts
and skills in each content strand
are revisited and built upon at
each level to achieve greater
depth and understanding.                 

           

                    

 at   a cs sc     c rr c      ra      
    a     ra           a  r    ra        a a    ra      a a s a   ra       

   b r a      ra      b r   b r a    a c  a      b rs a      ra   

basic mental arithmetic operations  properties of operations and the
connection between them  ast r     t     t            ca    tab  s 
Rounding off figures  approximation and estimation of results 

Whole numbers  four basic arithmetic operations,
 a c  a      t  ca c  at rs   rdering of numbers 
Approximation and estimation Factors and multiples

Understand round numbers and appropriate
contexts for using them  four basic operations,
add and subtract using a        (Japanese
abacus).

Whole number up to
 00,000

Fraction and basic operation involving fractionFraction and basic operation involving fractionFraction and basic operation involving fractionFractions

Decimals and basic operation involving decimalsDecimals and basic operation involving decimalsDecimals and basic operation involving decimalsDecimals

Percentages  Connection with fractions, decimal numbersPercentage, RatioPercentages

Negative numbersSpeedMoney

     tr   as r    t      tr   a    s   as r    t      tr c     r s  as r    t      tr 

Building drawing examining classifying objects and figures 
Prisms cylinders cones pyramids and their properties.

Measurement of length, mass, volume, time, and
angle.

Time

Accuracy  estimating and verifying measurements  circumferences and
areas of different shapes and the volumes of rectangular prism 
conversion.

Area and perimeter of triangles, squares, and
rectangles, area and circumference of circles, and
volume of cubes and cuboids

Unit of measurement for area  determine areas
of geometrical figures understand the meaning
of units and measurements for angles and
measure angles

Measurement

concepts of a point line segment angle  drawing measuring  classifying
angles  symmetry  noticing rotational and translational symmetries in
surroundings for example, in art.

Properties of simple geometric figures, Nets of simple
solids, Line symmetry

plane figures (e.g., parallelograms, rhombuses)
and solid figures (e.g., rectangular parallelepiped)
and their elements.

Shapes and spaces

A   braA   bra at   a ca  r  a   s   a   s   s A   bra

 bserving regularities of sequences  the concept of the unknown 
examining solving equations by reasoning  experimentation

Algebraic expressions in one variablerelationships between two numbers or
quantities  algebraic expression

Coordinates and
proportion

 ata  r c ss        ar   ta s cs a    r bab   t  ta s cs a    r bab   t  ta s cs a    r bab   t 

Collecting data  Recording presenting data in tables diagrams.
Minimum  maximum values average mode  Probability in everyday
situations.

Picture graphs, bar graphs, tables, line graphs, and pie
charts (including interpretation suggestion), Average.

 ather organize data  represent data using
tables graphs  explore the features of data.

Data handling

              s a     t   s

Enhancing students  skills in finding similarities etc  systematically
searching for alternatives  observing causal relationships connections 
 raphic programming environments are used
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 at   a cs t ac        a         a  
  ta   acts

First six years of comprehensive school, the children are taught by a class teacher, who generally teaches all or at least most subjects  ass  s   b  ct
teachers Last three years, the different subjects are taught by specialised subject teachers.

Mathematics class sizes were among the smallest in the  ECD countries (the mean was    students)Learning usually takes
place in   t r       s
 r   s.

The comprehensive education calls for a     b    sc     bas   a   t ac  r   a     c rr c    along with st    t c  tr    str c     c   s      
a   r     a  t ac    .

Every student also has a right to st    t c   s      . At grade levels   to  , every school has a student counsellor, who provides individual guidance to those in
need or desirous of it

 The      rs t        t ac  r education was implemented in    4.
 The objective of teacher education has been to educate pedagogically thinking teachers who are able to think reflectively ove r their teaching.

 ualification of teachers

  at   a cs  s st      at t      art   t     at   a cs and pedagogical studies at the Department of Teacher Education and in the Teacher Training School

 Finnish teachers have considerable pedagogical independency in the classroom. Within the limits of the national core curriculum, they make own decisions
related to:
 the conduct of the teaching and learning process,
 developing the local curriculum,
 choosing teaching methods and
 selecting learning materials to be used.

 Assessment is based mainly on the summative tests but also some formative tests and the teacher s observations during instruction.

Teachers have also been

trusted as tr  
 r   ss   a s of
education

 Typical mathematics lessons in Finland include teacher s instruction and students  own working in different forms and mathematics textbooks.
 Teaching heterogeneous student body in mathematics presupposes small teaching groups and possibilities to re -organise groups if necessary,
 The final assessment takes place twice a year after the autumn term and the spring term and then pupils will have their school report,
 Mathematics teachers have actively sought for alternative and more pupil-centered methods in their teaching.

 Mathematical modelling, activity tasks, learning games, problem solving, investigations and project work.
     a a   s  ar     ta   s a            sc ss   s are also more common during the Finnish mathematics lessons.

  ac      rac c s in
mathematics

 The Finnish strategy for improving education is based on the principle of equity, and particularly on an effort to minimise low achievement.
 Findings from PISA 2003:

 The gap between high and low performers : relatively narrow (mathematics literacy - standard deviation  4, lowest among  ECD countries)
 The number of low performers : significantly smaller in Finland (  ) than it was in the  ECD countries on average (2  )
 The lowest scoring students performed be er than their fellow students in the other  ECD countries.
 Small between-school variation are also observed, as students follow non-selective education systems.

   a  t ac        t in
mathematics
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  ac  rs    a  t       a       rs                t a          t  st    ts

   Schools Partnership Programme (SPP) is to build a sustainable, self-
improving, school-led system, in which partnerships of schools
share responsibility for both their own improvements and those of others.

 a    is the heart of lesson study process, and through it, teachers learn
from each other to share ideas and to improve quality of their teaching in
practice. These collaborative and intellectual activities provide teachers with
learning community opportunities to raise level of their professional skills

 ac     s
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  ac       s  rc s
h ps:  www.stem.org.uk primary resources

h ps:  www.towson.edu fcsm centers serc 

A       a     t  s r s  rc  c  t r 
    s    rt t   sc     bas       
t ac           s   s  r s r  c  t ac  rs 

    s    rt c  rs  r   r 
     a   t  s         t a a  ab   t  a  
 a    r    t   r  a    r      t 
t ac  r      s a   at     t     s  
     rs t 

h ps:  stem
.org.my Sample  Sample 2

 ar  a      A

 t    r       

 r    t     t r st 
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  c      a   

  ac  rs a    ar  ts
 A comprehensive re-look at the teacher training modules to ensure the at   a cs c  t  t are equivalent and relevant.
 A comprehensive planning for career development and upskilling opportunities of at   a cs t ac  rs 
 Bring back the focus of mathematics teachers to teaching mentoring empowering students toward excellence.
 Let the Admin o cer and Technical staffs to support TnL and lead the organization of non-academic activities.
 Meaningful contribution and programs involving PTA in particular and parents in general for students success.

 ac     s
 A minimum requirement of classroom computer laboratory that are conducive towards TnL.
 Simpler and more practical guideline on generating fund from different sources of fund to maintain improve the facilities.
 A pla orm for be er collaboration with alumni local stakeholder.
 Implementation of sharing IT Technical staffs with neighboring schools.

  rr c          c rr c    
 A comprehensive study on the suitably of the present mathematics syllabus for primary and secondary schools with the other

developed countries.
 A comprehensive re-thinking on the dynamic of students school assessment approach to produce holistic mathematics

students.
 A comprehensive plans for co-curriculum activities to strengthen students' interest in learning mathematics.
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Repositioning Mathematics within Transdisciplinary STEM 
Education 

 

 

 
Professor Dr. Hailiza Kamarulhaili 
School of Mathematical Sciences 
Universiti Sains Malaysia 
Penang. 

 

Abstract 

This presentation explores the crucial role of mathematics within the context 

of transdisciplinary STEM education in Malaysia. It outlines the current 

structure of the upper secondary STEM curriculum, the distribution of core 

and elective subjects, and student enrolment trends in key subjects like 

Additional Mathematics. Despite recent efforts to boost STEM participation, 

issues such as declining enrolment in Additional Mathematics and concerning 

failure rates persist. 

An analysis of international benchmarking, such as TIMSS (Trends in 

International Mathematics and Science Study), reveals that Malaysian 

students have underperformed compared to their peers in neighboring 

countries since     . This underperformance raises questions about the 

current curriculum’s ability to provide students with a robust mathematical 

foundation and real-world problem-solving skills. 

The presentation addresses the need to reshape the STEM curriculum to 

be er integrate mathematics as a central, collaborative discipline within 

transdisciplinary education. This repositioning aims to enhance students' 

mathematical competence and prepare them to apply mathematical 

knowledge effectively in various real-life and professional scenarios. Solutions 

proposed include curriculum reform, strategic pedagogical adjustments, and 

strengthened emphasis on connecting Mathematical Sciences with industry 

and community. 
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by

PR FESS R DR. HAILIZA KAMARULHAILI

SCH  L  F MATHEMATICAL SCIENCES

UNIVERSITI SAINS MALA SIA

        

Upper Secondary STEM
Curriculum in Malaysia:
Facts and Figures

Students Enrolment in
Additional Mathematics
at SPM level

Mathematics
Achievements in TIMSS

Issues and How to move
Forward:  pen for
Discussion
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        (KSSM) was introduced
in 20   in stages starting from
form  .

 KSSM was initiated to replace
KBSM (                    
        ) that was introduced in
    .

 Education Blueprint 20  -202  has
highlighted the need for a
paradigm shift in our education
system and as a result, KSSM had
its way to replace KBSM.

 roup of Su  ects for  pper Secondary
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      ac a  
A

Taking all Pure
Science Subjects

(Physic,
Chemistry, &
Biology)

And

Additional
Mathematics

  A          A 

                      

- Physic
- Chemistry
- Biology
- Additional Mathematics

- Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sejarah
- Pendidikan Islam Pend. Moral
                     

  A          A 

                      

- Physic
- Chemistry
- Biology
- Additional Mathematics
- Bahasa Arab
- Pend. Al- uran dan Ass-Sunnah
- Pend. Syariah Islamiah

- Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sejarah
                                     

  A          A  

                      

- Physic
- Chemistry
- Biology
- Additional Mathematics
- Bahasa Cina

Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sejarah
- Pendidikan Islam Pend. Moral
                     

      ac a  
B

Taking any TW 
Pure Science and
Additional Math

And
at least  NE

elective Applied
Science and
technology

 r

 NE non-STEM
elective

C            

    TI  AJI T RAS

  
  izik
  imia
 Matematik Tambahan

 Pendidikan Jasmani  
Pendidikan  esihatan

  ahasa Melayu
  ahasa Inggeris
 Matematik
 Se arah
 Pendidikan Islam Pend. Moral
                     

C            

    TI  AJI T RAS

  izik
  imia
  iologi
 Matematik Tambahan
  ahasa Arab
 Pend. Al  uran dan Ass Sunnah
 Pend. Syariah Islamiah

 Pendidikan Jasmani  
Pendidikan  esihatan

  ahasa Melayu
  ahasa Inggeris
 Matematik
 Se arah
                                     

C            

    TI  AJI T RAS

  A             

                      

- Additional Mathematics
- Physic
- Chemistry
-  rafik Komunikasi Teknikal

- Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sejarah
- Pendidikan Islam Pend. Moral
                     

E AMPLE STEM  B-2

                      

- Additional Mathematics
- Physic
- Chemistry
- Pengajian Kejuruteraan Awam
- Lukisan Kejuruteraan

- Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sejarah
- Pendidikan Islam Pend. Moral
                     

E AMPLE STEM  B-3

                      

- Additional Mathematics
- Biology
- Physic
- Sains Sukan

Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sejarah
- Pendidikan Islam Pend. Moral
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  A            

                      

- Sains Komputer
- Reka Bentuk
- Pendidikan Seni Visual

- Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sains
- Sejarah
- Pendidikan Islam Pend. Moral

  A            

                      

- Rumah Tangga
- Sains Komputer
- Ekonomi
- Perniagaan

- Pendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sains
- Sejarah
- Pendidikan Islam Pend. Moral

  A            

                      

- Produksi Reka TandaPendidikan Jasmani &
Pendidikan Kesihatan

- Bahasa Melayu
- Bahasa Inggeris
- Matematik
- Sains
- Sejarah
- Pendidikan Islam Pend. Moral

      ac a  
C

Taking at least
TW  Elective

Applied Science
and Technology

 R

any  NE of the
Vocational
subjects.
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                         A        

23. 3 . 0 33,02  (42 , 0 )20  

ADDITI NAL
MATHEMATICS

2 .430.3  2 ,43  (4  ,4  )20  

2 .02 .   20,2   (40 , 0 )2020

2 .32 . 4   ,    (40 ,0  )202 

2 .22 .    3, 0  (403,  3)2022

2 . 2 .   0 , 2  (3  , 24)2023

                                      
           

( ) T TA  SPM  ANDIDAT 
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2018 2019 2020 2021 2022 2023
SPM  andidate 421706 416416 401105 407097 403673 395924
Add Math  nrolment 133028 126431 120275 116576 113709 109921

              C                                  
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           at   a cs    t  t a           
   a  s

 The group of students involved was in form 2.

 TIMSS is conducted every 4 years starting in      and Malaysia started to
participate in     .

 TIMSS 20   assessed four content areas in mathematics:    b r 
a   bra       tr   a    ata a    r bab   t  

 Students were asked t  s     r a    r    r b   s using algebraic models
and explain relationships involving algebraic concepts.

Sources: IEA s TIMSS 20  
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 SS ES

 Downward trend in Additional Mathematics enrolment from 20   until 2023.

 Failure rate is worrying (more than 2   failure rate).

 STEM C does not offer Additional Mathematics subject and even Pure Science subject is
not there.

 Looking at the TIMSS results, our lower secondary students are not doing well as
compared to our neighbouring countries for the pass many years since     . Does this
contribute to low enrolment in Additional Math and worrying failure rate of Add Math 

  ur lower secondary students bar    ac         t r    at     c  ar :  t    ts ca 
a     bas c  at   a ca               a  ar  t     s t a   s.

 How do we strategize in order for our students to have sound background in
Mathematics and able to connect mathematics to real world problems  Thus, this
require reshaping the STEM education curriculum so that we can reposition
mathematics as an essential key player within transdisciplinary STEM education.
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Mathematical Sciences Research: Challenges in  ndustrial 
 nno ations 

 

 

Associate Professor Dr. Arifah Bahar 
UTM Centre for Industrial and Applied Mathematics 
Universiti Teknologi Malaysia 
Johor Bahru, Johor. 
Akademi Ilmuwan Sains Matematik Malaysia 
(AISMM) 

 

Abstract 

The presentation "Mathematical Sciences Research: Challenges in Industrial 

Innovations" highlights the pivotal role of Mathematical Sciences in driving 

industrial innovation and shaping the proposed policy. It delves into the 

essential criteria for Mathematical Sciences education, emphasizing the need 

for a balanced curriculum design that combines depth in specialized fields 

with breadth across disciplines. The discussion highlights the importance of 

research excellence to achieve global recognition for Malaysian Mathematical 

Sciences and its industrial impact. 

Challenges such as funding limitations, effective integration with industry 

needs, and the commercialization of mathematical innovations are explored. 

The presentation proposes strategies to enhance graduate employability, 

foster public-private partnerships, and promote a research culture that aligns 

academic and industrial goals. Additionally, it advocates for modernizing 

educational objectives and fostering diversity in Mathematical Sciences 

programmes to cultivate talent and ensure inclusivity. 

This comprehensive examination provides a foundation for formulating the 

Malaysian Mathematical Sciences Policy, aiming to bridge the gap between 

academic achievements and real-world industrial applications. 
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 Criteria - Concept of Mathematical
Sciences

 Curriculum

 Research

 Innovation

 Commercialisation
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 Concept of Mathematical Sciences

 Depth and breadth of the mathematical sciences content

The undergraduate mathematical sciences major should have a certain amount of depth in
    s  c a  s   ar a     at   a ca  sc   c s and reasonable breadth across areas of the
mathematical sciences:       r        c   s   c  M A has only given a general guideline
that might mislead some higher education providers. For example Data Science has been
classified under Computer science related Faculty not Mathematical Sciences Dept or School

- Can be observed or assessed through

- the student s understanding of the context and applications of the mathematical
sciences

- student s ability to communicate mathematical or statistical concepts or results to
both specialists and lay people

- facility provided with appropriate information technology and professional software

 Mathematical sciences department  role in handling different students backgrounds

 should develop practical strategies to deal with the diversity of background (ethnics and
financial)

 should design strategies in handling students with prior mathematical achievement and to
increase the a ractiveness of continuing mathematics and statistics study to all students.

  uality of graduates

 high proportion of graduates employed with premium employment and to do research at
higher degrees

 Challenge  adequate funding for students to continue their research

 

        
 Highest Level of Excellence in Mathematical Sciences Research

 to achieve local and  lobal Impact for Malaysian Research
in the Mathematical Sciences

 Funding is required - to promote the significant of the
mathematical sciences bringing positive impact to the
industry

 Encourage dialog with appropriate bodies for broader
participation by mathematical scientists in strategic projects by
government or industries.

 Partner with the private and government agencies in
supporting the recruitment and training of young people in the
mathematical sciences.

 Funding agencies need to be friendlier to mathematical
sciences research project
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  s arc 
 Arts and science combined
 Manipulation of 'usable maths 
 Statistics as the  front-end  subject
 Fundamental research misconception -

different values for academia and
industries

     a   
 Di cult to understand - how can help the
innovators

 The mathematician deep thinking - beyond future

                 

  rr c    
 Too applied or with application approach
 Does not lead to good communication skill
 Modern educational goals

     rc a  sa   
 Slow growth
 Less budget allocated
  Uncalculated' risk
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Spearheading Malaysia’s Technological Transformation 
through Mathematical Excellence 

 

 

Professor (R) Dr. Norsarahaida Saidina Amin 
Department of Mathematical Sciences 
Faculty of Science 
Universiti Teknologi Malaysia 
Johor Bahru, Johor. 
Akademi Ilmuwan Sains Matematik Malaysia 
(AISMM) 

 

Abstract 

This presentation explores Malaysia’s journey toward becoming a high-

technology nation through strategic development and application of 

mathematical excellence. With a historical review of industrialization policies 

from the    0s to current initiatives like Industry-4WRD and the Shared 

Prosperity Vision 2030, the presentation highlights the pivotal role 

Mathematical Sciences plays in technological advancement. It emphasizes 

the need for mathematical scientists to engage in interdisciplinary and 

transdisciplinary work alongside scientists and engineers, addressing 

complex industrial challenges. Current issues, including limited 

communication skills, lack of dedicated Mathematical Sciences faculties, and 

insu cient curriculum standards, are analyzed. 

A comprehensive framework is proposed to strengthen mathematical 

education, foster research and innovation, and ensure real-world 

applications, supporting a seamless integration with Malaysia’s technological 

goals. The presentation advocates for robust policy, institutional support, and 

collaboration between academia and industry. It also emphasizes the 

importance of building a culture of mathematical excellence, capable of 

driving progress in areas such as data science, cybersecurity, and algorithm 

development, which are critical for Malaysia’s transformation and 

sustainability in the global tech landscape. 
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Report on Formulation of the Malaysian Mathematical 
Sciences Policy:  ssues and Challenges 

 

  tr   c    

This report summarizes the key points discussed during the Roundtable 

Discussion on "D s       s       ti  N      (    ys           tic   

 c   c s P   cy)" held on   September 2024 at the International Seminar on 

Mathematics in Industry 2024 (ISMI2024) in Concorde Hotel, Kuala Lumpur. 

The roundtable aimed to facilitate an in-depth and meaningful dialogue on 

the future of Mathematical Sciences in Malaysia. It is focused on developing 

a national policy that strengthens education, fosters innovation, and 

enhances global competitiveness in Mathematical Sciences and related fields. 

The session was moderated by Professor (R) Dato' Dr. Mohd Ismail Abd Aziz 

from M HIMS Solutions PLT. Contributors include Professor Dr. Ibrahim 

Mohamed (Universiti Malaya), Professor Dr. Hailiza Kamarulhaili (Universiti 

Sains Malaysia), Associate Professor Dr. Arifah Bahar (Universiti Teknologi 

Malaysia), Professor (R) Dr. Norsarahaida Saidina Amin (Akademi Ilmuan Sains 

Matematik Malaysia-AISMM), Professor (R) Dr. Arsmah Ibrahim (Universiti 

Teknologi Mara) and Professor Fumikazu Sato (Kyushu University). 

The discussions highlighted several main areas of concern including: the 

decline in STEM enrolment and public perception, education system 

challenges, gaps between school and university-level mathematics, and the 

need for a unified approach to elevate the field’s role in Malaysia’s 

technological advancement.  

 

      sc ss        ts  

  c               r      t a     b  c   rc      

It is observed that there is a decline in students pursuing STEM subjects, 

particularly in advanced mathematics. This decline is further intensified by 

public perceptions of mathematics as overly challenging and disconnected or 

not aligned with current career pathways. The panel noted that Malaysia's 

current three-tiered STEM elective structure—comprising STEM A (pure 



44 
 

science and additional mathematics), STEM B (applied science and 

technology), and STEM C (vocational)—leaves out essential subjects such as 

Additional Mathematics and Pure Science in the vocational track. 

As a result, enrolment in advanced mathematics courses has steadily 

declined, with a significant rise in failure rates, especially in Additional 

Mathematics. According to TIMSS 20  , Malaysian students are generally 

underperforming in fundamental mathematical areas such as number, 

algebra, geometry, and data and probability, often struggling to apply basic 

mathematical skills in real-world contexts. 

While the panel acknowledged a modest increase in overall STEM enrolment 

in 2024, the persistent decline in participation and performance in Additional 

Mathematics remains a critical issue. The growing percentage of students 

receiving grade F in this subject further highlights the challenge, which 

impacts student motivation and poses risks to Malaysia’s long-term prospects 

in STEM-related fields. 

 

  a      s       ca   a  A  r ac  s a     s  rc s 

The quality of mathematics education at the primary and secondary levels 

emerged as a significant concern. The curriculum is widely perceived as overly 

advanced and misaligned with students’ age and developmental stages, 

which, coupled with inadequate assessments, has dampened student 

interest and achievement. Comparisons with top-performing countries like 

Singapore, Japan, and Finland highlighted that these countries’ approaches 

to education, including flexible curricula and differentiated goals, could offer 

valuable insights for Malaysian reform. For instance, Finland’s group-based 

learning model, alongside its rigorous teacher qualifications and professional 

development focus, contrasts sharply with Malaysia’s standardized 

curriculum, which lacks the flexibility to align with students’ developmental 

needs. 

The panel emphasized that addressing these issues requires a multifaceted 

approach, particularly in enhancing teacher’s expertise and support. 

Programmess like the UK’s School Partnership Program and Japan’s Kaizen-

based model of continuous improvement were cited as effective frameworks 

to improve instructional quality and foster professional growth. Equally 
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important, the panelist highlighted the need for increased investment in 

teaching resources, including digital tools, computers, and lab facilities, as 

well as streamlining teacher responsibilities so educators can dedicate more 

time to student development. Additionally, to create a more supportive 

learning environment, they advocated for policies allowing teachers 

sabbatical leave and limiting their administrative and technical workloads, 

enabling a greater focus on instruction and mentorship. 

To further strengthen the educational landscape, the panel called for 

enhanced partnerships with alumni, local industries, and external 

organizations. These connections could bridge the gap between theoretical 

learning and practical application, making mathematics more relevant and 

appealing to students by linking it to viable career pathways and industry 

needs. 

 

  sc    ct   t      c     a        rs t     rr c       sa       t  a   

  s arc          

A noted gap exists between school-level and university-level mathematics in 

Malaysia, which has left students ill-prepared for the rigor of advanced 

mathematics at the tertiary level. The panelist discussed the importance of 

streamlining the Mathematical Sciences curriculum to cover a balanced range 

of topics that reflect both depth and breadth. Currently, some crucial areas, 

like data science, are either loosely categorized or inadequately integrated 

into the curriculum, leading to an uneven emphasis across Mathematical 

Sciences disciplines. This inconsistency impacts students' understanding and 

reduces their ability to develop a comprehensive grasp of the subject, 

particularly for those aiming to pursue Mathematical Sciences at the 

university level. 

Addressing this disconnect, it is suggested that Mathematical Sciences 

departments at universities develop more targeted strategies to 

accommodate students who lack strong foundations in additional 

mathematics. Such strategies could include preparatory programs and 

curriculum adjustments designed to facilitate smoother transitions into 

higher education. 
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Research in Mathematical Sciences also requires greater a ention and 

funding to highlight the discipline's significance in driving positive societal 

impact. Dialogue with appropriate bodies, including private and government 

agencies, should be encouraged to foster collaboration and secure funding 

for research initiatives. The panel highlighted concerns with the current 

research landscape, particularly the low success rates in publications arising 

from FR S (Fundamental Research  rant Scheme). This issue is further 

complicated by di culties in applying mathematical concepts to innovative 

solutions, and misconceptions around the use of mathematical and statistical 

methods in research. 

To address these challenges, the panel advocated for a more balanced 

Mathematical Sciences curriculum that includes both depth and breadth. 

They also recommended stronger collaborations between academic 

institutions and the private sector to align educational outputs with the 

demands of the modern workforce, particularly in fields such as data science. 

 

        a   a      c      at   a ca   c   c s 

The lack of a cohesive national strategy for Mathematical Sciences was a 

central discussion point. Malaysia has implemented numerous educational 

and industrial policies over the past several decades, including Vision 2020 

and the Multimedia Super Corridor, yet none have consistently integrated the 

role of Mathematical Sciences. The absence of mathematical scientists 

involved in the formulation of these policies has limited the country’s ability 

to leverage Mathematical Sciences for industrial and economic progress. 

With Mathematical Sciences recognized as essential to innovation in the 

digital age, it is emphasized the urgent need for a dedicated National Policy 

on Mathematical Sciences, which would align educational, industrial, and 

governmental objectives. 

Challenges to producing elite mathematical scientists were also highlighted, 

with participants noting that the heavy teaching workload and inadequate 

understanding of STEM’s value among academicians have detracted from 

advancing the field. It was proposed that a specific governing body be 

established to advocate for the Mathematical Sciences, ensuring that policies 

are evidence-based and that mathematical scientists have a visible presence 
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in policy discussions. A consensus emerged that a national policy could 

facilitate multidisciplinary collaboration, secure funding for research and 

innovation, and position Mathematical Sciences as a cornerstone of 

Malaysia’s future technological ambitions. 

 

 t  r     s 

Professor Sato from Kyushu University, drawing on his extensive experience 

across various Japanese ministries, highlighted the data-driven philosophy 

underlying Japan’s educational reforms. He explained that the Japanese 

government emphasizes using data to guide decisions at every educational 

level, from primary to secondary school, aligning this approach with the 

vision of creating "Society  .0." This forward-thinking model aims to integrate 

advanced technologies throughout all sectors, including education, to build 

an innovative and inclusive society. Through ongoing observation and 

assessment, Japan’s education system actively cultivates skills essential for 

success in the digital age and beyond. 

It is also suggested that Malaysian mathematical scientists engage more 

directly with political leaders to highlight Mathematical Sciences’ role in 

shaping policy. Increasing mathematical scientist’ visibility in the community 

was also recommended to strengthen their influence in public discourse and 

policy advocacy. 

Additional comments urged caution in adopting foreign strategies wholesale, 

stressing the importance of adapting successful policies to fit local needs 

rather than replicating them verbatim. The discussion underscored the value 

of a unified education policy but stressed that flexibility is key to addressing 

diverse national challenges. 

The audience also discussed the rigor of STEM initiatives, questioning how 

stringent efforts should be in fostering STEM education and the tangible 

impact of these efforts on the broader community. It was suggested that 

be er coordination between Mathematical Sciences organizations could 

enhance the effectiveness of STEM activities and ensure a more cohesive 

approach to their implementation. 
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   c  s   s 

The roundtable discussion highlighted key areas essential for advancing 

Mathematical Sciences in Malaysia, focusing on addressing enrolment 

challenges, improving educational quality, bridging curriculum gaps, and 

establishing a cohesive national policy. Addressing the persistent decline in 

STEM interest, especially in advanced mathematics, was a major priority, with 

discussions on curriculum restructuring and enhanced teaching resources 

suggested to make Mathematical Sciences more engaging and relevant for 

students. The need for curriculum alignment between school and university 

levels was also emphasized, with targeted initiatives proposed to ensure 

students transition smoothly into advanced mathematics at the tertiary level. 

 

Moreover, participants highlighted the absence of a unified national policy on 

Mathematical Sciences as a barrier to effectively leveraging Mathematical 

Sciences in Malaysia’s economic and technological development. Calls were 

made for a dedicated governing body to advocate for Mathematical Sciences, 

facilitating cross-sector collaboration and evidence-based policy formulation. 

Drawing inspiration from Japan’s data-driven "Society  .0" vision, the session 

concluded with a call for a flexible, locally adapted approach to policy that 

recognizes Mathematical Sciences as a foundation for Malaysia’s future 

competitiveness and innovation in a rapidly evolving digital landscape. 

 

 

Report by: 

 

Prof. (R) Dato Dr. Mohd Ismail Abd Aziz (Moderator) 

Assoc. Prof. Dr Norhaiza Ahmad 

Assoc. Prof. Dr. Shariffah Suhaila Syed Jamaludin 

Dr. Nur Syarafina Mohamed 

Dr. Zaiton Mat Isa 

 

 3 November 2024, Concorde Hotel Kuala Lumpur. 
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